Previous understanding of the relationships among the species of bats in the genus Eumops has been primarily based on phenetic and cladistic analyses of morphological genetic similarity data. The objective of this study was to construct a phylogeny using DNA sequence data from 2 mitochondrial loci (cytochrome-b [Cytb] and nicotinamide adenine dinucleotide dehydrogenase subunit 1 [ND1]) and 1 nuclear locus (b-fibrinogen intron 7
The genus Eumops Miller, 1906 , is referred to by the common name of bonneted bat and is in the family Molossidae, which includes 16 genera of approximately 100 species (Simmons 2005) that are characterized by a free tail that extends past the tip of the uropatagium. Eumops is a New World genus consisting of at least 15 species that is found in Arizona, Florida, Texas, Mexico, Central and South America, and the Caribbean (Simmons 2005; Eger 2007; McDonough et al. 2008; Gregorin 2009 ). The genus is defined by a combination of characteristics such as conjoined ears, moderate to deep basisphenoid pits, closed anterior palate, and fine wrinkles on the lips (Freeman 1981) . However, there are few well-defined synapomorphies that delimit the relationships of species within Eumops. Species of Eumops are morphologically highly variable with forearm size ranging from 37 to 82 mm (Eger 1977) . Similarly, the relative thickness of mandibles in Eumops has been found to be variable, with E. perotis and E. auripendulus being at opposite ends of the spectrum (Freeman 1981) . Eumops also shows high levels of karyotypic polymorphism with diploid numbers ranging from 38 to 40 and fundamental numbers ranging from 54 to 64 (Warner et al. 1974; Morielle-Versute et al. 1996; Genoways et al. 2005; McDonough et al. 2008) . Taxa within the E. glaucinus complex-including E. ferox, E. floridanus, E. glaucinus, and E. wilsoni-also differ in the placement of the Xchromosome centromere (Warner et al. 1974; Genoways et al. 2005) .
Many species of Eumops have recognized subspecies (Sanborn 1932; Eger 1977; Timm and Genoways 2004; Simmons 2005; Gregorin 2009 ). For example, E. bonariensis complex has as many as 4 subspecies, including E. b. beckeri/ patagonicus, E. b. bonariensis, E. b. delticus, and E. b. nanus (Eger 1977) . However, Barquez et al. (1999) recognized E. bonariensis and E. patagonicus as separate species based on broad sympatry in 2 regions of Argentina. Size differences between these taxa also are pronounced, with E. patagonicus having smaller forearms, narrower ears, and a shorter skull with less separation between basisphenoid pits. Evidence of sympatry also was used as justification to elevate E. delticus and E. nanus to specific status (Eger 2007) . Additionally, there w w w . m a m m a l o g y . o r g 867 is support for 2 morphological forms of E. auripendulus in South America (Eger 1974 (Eger , 1977 (Eger , 2007 : E. a. auripendulus (G. Shaw, 1800) , which occurs throughout northern South America, and E. a. major Eger, 1974 , which occurs in eastern Brazil, southern Paraguay, and northeastern Argentina (Eger 2007) . Furthermore, there are 2 allopatric forms of the North and Central American species E. underwoodi that also have morphological differences: E. u. sonoriensis and the larger form E. u. underwoodi (Eger 1977) .
Analysis of 32 morphometric characters for many of the currently recognized species (Eger 1977) provided much of the current framework for the relationships within Eumops. However, use of overall similarities produced phenograms that did not agree with proposed relationships based on genetic similarities (Dolan and Honeycutt 1978) . Dolan and Honeycutt (1978) suggested high similarity between E. dabbenei and E. underwoodi and a more distant relationship between E. glaucinus and E. auripendulus than was portrayed in the phenetic morphological analysis of average taxonomic distance by Eger (1977) . Using overall similarities instead of shared derived characters can result in spurious species relationships based on retained ancestral traits (Wiley et al. 1991) .
A more recent cladistic morphological study by Gregorin (2009) using 39 characters provided an updated review of the relationships within Eumops. Gregorin (2009) proposed a separation of the genus into 2 poorly supported divergent clades and the recognition of 5 distinct lineages based on morphological synapomorphies at the specific level ( Fig. 1 ): E. dabbenei group (E. dabbenei and E. underwoodi); E. auripendulus group (E. auripendulus and E. maurus); E. bonariensis group (E. bonariensis, E. hansae, E. nanus, E. delticus, and E. patagonicus); E. perotis group (E. perotis and E. trumbulli); and E. glaucinus. Although this more recent work provided additional support for the relationships within Eumops, it also left a large unresolved polytomy within the E. bonariensis group and weak support for the position of E. glaucinus.
McDonough et al. (2008) and Baker et al. (2009) provided support for the elevation to species of 2 taxa within E. glaucinus, E. ferox and E. wilsoni, using mitochondrial gene sequence, karyotypic, morphological, and amplified fragment length polymorphism data. Their analysis supported 3 distinctive clades within the E. glaucinus complex: E. glaucinus from Paraguay and Venezuela; E. ferox and E. floridanus from Cuba, Jamaica, Mexico, and the United States; and a new species from Ecuador, E. wilsoni (Baker et al. 2009 ).
Although McDonough et al. (2008) resolved some of the uncertainty within the E. glaucinus complex, the entire genus has yet to be studied using a molecular approach. The objective of our study was to use multiple molecular data sets (both nuclear and mitochondrial) to test the hypothesis of relationship among Eumops species that have been proposed by cladistic analysis of morphological data (Gregorin 2009 ) and phenetic analysis of mensural data (Eger 1977) .
MATERIALS AND METHODS
Taxonomic sampling.-Individuals representing 12 of the 15 species in Eumops were included in our analysis. Missing taxa included E. bonariensis, E. delticus, and E. trumbulli. Thirty samples from Ecuador, Costa Rica, Jamaica, Venezuela, Cuba, Mexico, United States, Paraguay, Guyana, Panama, and Nicaragua were borrowed from various institutions (Appendix I). Other taxa within the family Molossidae were used as outgroups, including Nyctinomops macrotis, N. femorosaccus, Molossus rufus, Promops centralis, and Tadarida brasiliensis. These taxa shared a common ancestor with Eumops 24.4-28.7 million years ago (mya) and represent many of the genera that are most closely related to Eumops (Ammerman et al. 2012) .
Gene selection.-Mitochondrial sequences from both cytochrome-b (Cytb) and nicotinamide adenine dinucleotide dehydrogenase subunit 1 (ND1) and nuclear sequence data from b-fibrinogen intron 7 (bFib) were used to test relationships among Eumops species. Previous studies of mammals successfully recovered relationships at the generic and specific levels of classification using these genes (Tagliaro et al. 2005; Baker and Bradley 2006; Mayer et al. 2007; McAliley et al. 2007 ). Although nuclear genes usually have fewer variable sites, bFib has been shown to have a higher percentage of parsimony-informative sites than nuclear exon genes because it is an intron and is not under the same selective pressure as coding nuclear genes (Mathee and Davis 2001; Fujita et al. 2004; Ammerman et al. 2012) . By collecting mitochondrial sequences in conjunction with nuclear sequences, an independent test of proposed phylogenetic relationships was generated, thus allowing for comparison between the relationships determined by the 2 genomes (Moore 1994; Teeling et al. 2000) .
DNA sequencing.-We extracted total genomic DNA from frozen liver, heart, or kidney tissue using the DNeasy Tissue Kit (QIAGEN Inc., Valencia, California) following manufacturer's protocol. Sequences from both mitochondrial (Cytb and ND1) and nuclear (bFib) genes were amplified using conserved vertebrate primers (Table 1) . We amplified DNA templates using either Eppendorf Taq polymerase (5 U/ll; Eppendorf, Westbury, New York) or AmpliTaq 360 DNA polymerase (5 U/ll; Applied Biosystems, Foster City, California). Reactions were carried out in 12.5-ll volumes following a standard polymerase chain reaction protocol (Palumbi 1996) . Each reaction consisted of 200-500 ng of DNA, 3 U of Taq polymerase, 0.16 lM of forward and reverse primer, 2 mM of MgCl 2 , 0.16 mM of deoxynucleoside triphosphates, and 1X reaction buffer.
The same thermal profile was used for each fragment except for varying annealing temperatures: initial denaturation at 948C for 3 min; 39 cycles at 948C for 1 min, annealing for 1 min (Cytb 48-508C, ND1 568C, and bFib 48-578C), and 728C for 1 min, with a final extension of 728C for 3 min. Differences in annealing temperatures within each locus were due to varying primer sets being used to amplify the locus and to individual sample variation (some samples produced multiple bands unless the annealing temperature was increased).
We quantified products from the polymerase chain reaction using a Qubit fluorometer (Invitrogen, Carlsbad, California). The polymerase chain reaction products were then purified using ExoSAP-IT (USB-Affymetrix, Cleveland, Ohio) and DNA was sequenced using GenomeLab DTCS-Quick Start Mix in a Beckman Coulter CEQ 8000 automated sequencer (Beckman Coulter Inc., Fullerton, California) following manufacturer's protocol except reaction volumes were quartered. We sequenced each sample with the same primers used in polymerase chain reaction as well as additional internal primers to create overlapping sequences in order to increase the accuracy of the sequence data (Table 1) .
Phylogenetic analysis of individual data sets.-We used Sequencher version 5.0 (Gene Codes Corporation, Ann Arbor, Michigan) and MEGA5 (Tamura et al. 2011) to align the sequences and check for amino acid translation of the mitochondrial genes. The Model Selection function in MEGA5 was used to determine which of 24 possible evolutionary models best fit each individual gene for both maximum-likelihood and Bayesian analyses. We considered models with the lowest Bayesian information criterion to describe the substitution pattern that best fit the data set (Tamura et al. 2011) . We calculated average overall and pairwise genetic distances to estimate evolutionary divergence between lineages using the Kimura 2-parameter model without gamma correction in order to allow for comparison with the test of Bradley and Baker (2001) of the genetic species concept. Bootstrap analysis (Felsenstein 1985) for 1,000 pseudoreplicates using maximum-likelihood criteria was performed in MEGA5. Gaps were treated with partial deletion with site coverage cutoff set at 75% in bFib to keep as many potentially phylogenetically informative characters as possible. We considered nodes with maximum-likelihood bootstrap values . 70 as significantly supported (Hillis and Bull 1993) .
Bayesian inference analysis of each individual data set was completed using MrBayes version 3.2.1 (Ronquist and Huelsenbeck 2003) . The analyses consisted of 2 simultaneous runs each with 4 Markov chain Monte Carlo chains (1 heated and 3 cold) run for 5 million generations on each of our individual data sets. Trees were sampled every 100 generations for a total of 50,000 trees sampled. We used a burn-in of 12,500 to discard the first 25% of sampled trees. Bayesian posterior probabilities . 0.95 were considered significant node support (Suzuki et al. 2002) .
Phylogenetic analysis of combined data matrix.-The individual data sets (ND1, Cytb, and bFib) were concatenated for further analysis using Bayesian methods to provide a better estimate of the relationships between species (Huelsenbeck and Ronquist 2005) . Individuals with missing data for some of the genes were retained in the concatenated data set because according to Weins and Morrill (2011) missing data are less important than missing taxa in a phylogenetic analysis. Best-fit evolutionary models for each gene partition were used in the concatenated data set and MrBayes was run as previously described for the individual Bayesian inference analyses. Concatenation of loci is known to be powerful, but it also is known to cause inflated support values (Kubatko and Degnan 2007) . Because of this, Bayesian concordance analysis was performed using the program BUCKy (Bayesian Untangling of Concordance Knots- Larget et al. 2010) . Bayesian concordance analysis allows for discordance among loci, but makes no assumption as to what is the underlying cause of the discordance (e.g., incomplete lineage sorting). Additional independent Bayesian analyses were run on the 3 individual data sets for all 36 taxa for 2 million generations with trees sampled every 1,000 generations. We used the best-fit evolutionary model for each gene. We then summarized the 2 independently inferred trees for each gene, combining the 2 Markov chain Monte Carlo runs resulting from the Bayesian analysis (files ending with *.runx.t) using the mbsum command. A burn-in of 25% was set because all saved trees from the Bayesian inference analysis were included in the *.t files (Larget et al. 2010) . Bayesian concordance analysis was performed on the 3 summarized files using the BUCKy command line (Ane et al. 2006 ). The primary concordance tree was built from clades that are supported by a majority of the sampled genes, giving a useful summary of the dominant phylogenetic history. Concordance factors represent the proportion of sampled trees across all genes that supported a particular clade.
Divergence time estimates.-Divergence time estimates were performed using the combined mitochondrial (Cytb and ND1) and nuclear (bFib) data sets including the 33 individuals (representing 12 Eumops species) that were used in the concatenated data set as well as Nyctinomops and Tadarida for outgroup taxa. This data set included 8 individuals for which 1 or more of the 3 genes were missing. A likelihood ratio test was performed in PAUP version 4.0b10 (Swofford 2002) to test the hypothesis that the sequence data are mutating at a clocklike rate. BEAST version 1.7.4 software (Drummond et al. 2012 ) was used to generate timescale estimates for the species of Eumops following the methods of Anwarali et al. (2010) . The genus Eumops was constrained to be monophyletic in the analysis. We included 3 priors in our analysis; the 1st prior was a fossil calibration for the most recent common ancestor of all Eumops. This was set using an exponential distribution with a lower bound of 12.2 mya corresponding to earliest known fossil Eumops reported from the mid-Miocene in Colombia (Czaplewski et al. 2003) and an upper bound of infinity. Second, an exponential distribution with a lower bound set to 2.43 mya and an upper bound of infinity was included as a fossil prior for E. perotis from the McRae Wash in San Pedro Valley, Arizona (Czaplewski 1993) . Finally, the tree height prior was set at a mean of 22 mya (SD ¼ 2.6303 mya; lower bound ¼ 17.08512 mya; upper bound ¼ 27.37454 mya) that corresponds to the molecular date of the most recent common ancestor of Tadarida and Eumops (Teeling et al. 2005) . Node dates were estimated using a birth-death speciation prior as suggested by Stadler (2009) for data sets with incomplete sampling. The run consisted of 50 million generations, saving every 1,000 trees with a final burn-in of 10%. Tracer version 1.5 (Rambaut and Drummond 2007 ) was used to evaluate the effective sample sizes and to examine the highest density intervals for the priors. Trees were combined using TreeAnnotator version 1.7.4 (Drummond et al. 2012) .
RESULTS
Phylogenetic analysis of cytochrome-b.-A total of 715 (X ¼ 704, range ¼ 626-715) base pairs (bp) was sequenced from 32 taxa (including outgroups; Appendix I) for Cytb resulting in 216 parsimony-informative characters. Model Selection analysis in MEGA5 determined that the Tamura-Nei with gamma distribution (TN93þG, a ¼ 0.24) was the best-fit evolutionary model for this data set. Maximum-likelihood and Bayesian inference analyses recovered significant support for the monophyly of the genus. There were 3 primary divergent lineages within Eumops (Fig. 2 ): E. hansae is a basal species, but this placement is poorly supported; E. patagonicus is weakly supported as paraphyletic in relationship to E. nanus and these taxa form a well-supported clade; and the other species of Eumops form a well-supported monophyletic clade with a basal trichotomy. Within this lineage, individuals of the same species grouped together, except for E. ferox and E. floridanus, which were not reciprocally monophyletic.
Within species, the average pairwise genetic distances (Kimura 2-parameter) ranged from 0.002 (E. wilsoni) to 0.090 (E. perotis). The average overall genetic distance between ingroup species was 0.119 with values ranging from 0.008 between E. ferox and E. floridanus to 0.180 between E. dabbenei and E. hansae (Table 2) .
Phylogenetic analysis of ND1.-A total of 957 (X ¼ 944, range ¼ 867-957) bp was sequenced from 34 taxa (including outgroups; Appendix I) for ND1 resulting in 295 parsimonyinformative characters. Analysis using Model Selection in MEGA5 determined that the Tamura-Nei with gamma distribution (TN93þG, a ¼ 0.32) was the best-fit evolutionary model for this data set. No well-supported clades conflicted in the maximum-likelihood and Bayesian inference analyses. One topological difference between the mitochondrial gene trees was the well-supported placement of E. hansae as sister to E. nanus and E. patagonicus with the ND1 data set (Fig. 3) .
There was significant support for the monophyly of the genus and the presence of monophyletic species groups, but E. nanus and E. ferox were exceptions. E. nanus from Panama (TK12526) clustered with E. patagonicus rather than with E. nanus from Mexico. This specimen also had a smaller average genetic distance from E. patagonicus (0.033) than from the E.
nanus from Mexico (0.056). Similarly, E. ferox were paraphyletic in relation to E. floridanus.
Within species, average pairwise genetic differences (Kimura 2-parameter) ranged from 0.0013 (E. perotis) to 0.0345 (E. nanus). The average overall distance between species (with outgroups removed) was 0.1019 with values ranging from 0.013 between E. floridanus and E. ferox to 0.188 between E. auripendulus and E. hansae. Phylogenetic analysis of b-fibrinogen intron 7.-A total of 1,043 (X ¼ 734, range ¼ 493-1,027) bp was sequenced from 28 taxa (including outgroups) for bFib resulting in 95 parsimonyinformative characters. E. hansae had a 262-bp insert. Other smaller deletions were present in the bFib data set including a 9-bp deletion in E. patagonicus and a 2-bp deletion in E. hansae. Partial deletion (75% coverage cutoff) resulted in the exclusion of the large insert from E. hansae from the maximum-likelihood analysis and the inclusion of each of the small deletions found in the alignment.
Model selection analysis in MEGA5 determined that the Tamura 3-parameter without gamma correction was the best-fit evolutionary model for this data set. Maximum-likelihood and Bayesian inference analyses recovered significant support for the monophyly of the genus (Fig. 4) . Closely related species showed some lack of separation into individual species clades. The E. glaucinus complex and E. auripendulus and E. nanus clade did not recover reciprocally monophyletic species. The placement of E. hansae as basal to the rest of the genus was poorly supported by Bayesian inference and maximumlikelihood analyses. E. patagonicus was sister to the other species, which had a basal trichotomy. E. nanus grouped with E. auripendulus rather than sister to E. patagonicus, as recovered in the mitochondrial gene trees.
Within species, pairwise genetic differences (Kimura 2-parameter) ranged from 0.0023 (E. perotis) to 0.0159 (E. wilsoni). The average overall distance between species (with outgroups removed) was 0.0375. The smallest interspecific distance was between E. dabbenei and E. underwoodi (0.0034) and the largest distance was between E. hansae and E. nanus (0.0758).
Concatenated Bayesian analysis.-A total of 2,715 bp from 33 taxa were included in the Bayesian analysis of our concatenated data set and recovered a topology (Fig. 5 ) similar to the Cytb gene tree (Fig. 2) . Strong support was not found for the placement of E. hansae as a basal lineage in the genus. Support was found using Bayesian inference for individual species as monophyletic, except for E. ferox, E. floridanus, and E. nanus. E. patagonicus and E. nanus formed a well-supported monophyletic clade. Placement of E. perotis in a clade with the remaining species was highly supported, but the basal relationships were poorly resolved (Fig. 5) .
Bayesian concordance analysis.-The primary concordance tree generated with Bayesian concordance analysis was the same topology as the Bayesian tree generated based on our concatenated data set (Fig. 5) . Identical results were generated when using a priors of 0.1, 1, and 10. Generally, concordance factor values were lower on the branches representing earlier divergences within the genus.
Divergence time estimates.-The assumption of a strict molecular clock was rejected by the likelihood ratio test (2DL ¼ 1,353.1351; P , 0.00) and therefore a lognormal relaxed molecular clock was used in the analysis. Tracer results demonstrated that all effective sample size values were above 400. The most recent common ancestor of all species of Eumops included in this analysis was~15.7 mya (Fig. 6) . Diversification of Eumops species took place in the middle to late Miocene with subsequent divergence between most sister taxa occurring in the Pliocene and Pleistocene. Diversification of the sister groups E. maurus þ E. auripendulus and of E. dabbenei þ E. underwoodi occurred 2.9 mya. The E. glaucinus complex share a most recent common ancestor~3.3 mya. E. nanus and E. patagonicus share a most recent common ancestor toward the end of the Miocene~5.5 mya.
DISCUSSION
The evolutionary history of Eumops species recovered in our study based on DNA sequence data is not completely consistent with previous morphological hypotheses (Eger 1977; Freeman 1981; Gregorin 2009 ). The phylogenies generated from all but the nuclear gene recovered some of the same relationships in Gregorin (2009) such as the close relationship of E. maurus and E. auripendulus, and E. nanus and E. patagonicus.
McDonough et al. (2008) presented evidence that the E. glaucinus complex contained multiple species, but the sister relationship of this complex with the other species within the genus was not evaluated. Gregorin's (2009) strict consensus cladogram based on ordered characters could not resolve the relationship of this complex with other species of Eumops. However, the decay index of his unordered analysis supported grouping E. glaucinus with the E. bonariensis group and E. perotis group although he noted E. glaucinus shared a similar size with E. auripendulus. Furthermore, he noted that E. glaucinus shared characteristics of overall skull shape and pelage color with E. dabbenei and E. underwoodi, a grouping that is consistent with our mitochondrial data.
Each of the mitochondrial trees supports the position of E. wilsoni as basally divergent in the E. glaucinus complex, as hypothesized by McDonough et al. (2008) . This complex shares a common ancestor~5 mya with further diversification occurring during the Pliocene and Pleistocene (Fig. 6) . The lack of complete separation of E. ferox and E. floridanus into monophyletic groups, as also recovered by McDonough et al. (2008) , may be due to incomplete lineage sorting because these taxa share a most recent common ancestor only~1.6 mya (Fig. 6) . Additionally, samples of E. ferox indicated phylogeographic structuring with 2 samples from Mexico clustering together (TK13585 and TK13589) and samples from Cuba (TK32052 and TK32033) clustering together. E. floridanus is distinguished morphologically from other members in the E. glaucinus complex based on larger overall size and body mass, a narrower palate, proportionally shorter condylobasal length, and differences in bacular morphology (Timm and Genoways 2004) . This suggests that E. floridanus is reproductively isolated from other species in this complex despite the paraphyly of E. ferox observed in our analyses. However, in the Cytb data set, E. floridanus had less sequence divergence from E. ferox from Cuba (0.007) than the 2 geographically distinct populations of E. ferox had from each other (0.008). According to Bradley and Baker (2001) this low level of sequence divergence is expected at the subspecific level, which warrants reevaluation of E. floridanus as a valid species.
Our analysis provides support for the placement of E. perotis within the clade that includes the E. glaucinus complex and E. auripendulus complex, rather than grouping with the E. bonariensis complex reported by Gregorin (2009) . However, the relationship of E. perotis to other species in the clade did not have high support. Gregorin (2009) found that synapomorphies of squarish basisphenoid pits and a narrowed crest between the basisphenoid pits united E. perotis with the E. bonariensis group, but this relationship was not supported in any of our gene trees, suggesting convergence of these characters. In contrast, characters grouping E. perotis with the other large bodied bats, such as high sagittal crest shared with E. auripendulus, may be more phylogenetically informative. Furthermore, our recovery of E. perotis as more closely related to E. dabbenei and E. underwoodi leaves the E. bonariensis complex and E. hansae as distinct, small-bodied (forearm length , 50 mm) lineages. Sanborn (1932) 1st suspected a close relationship of E. bonariensis and E. hansae based on overall similarities in external morphology and skull shape. Gregorin's (2009) analysis supported this grouping with 7 morphological synapomorphies. In contrast, Dolan and Honeycutt (1978) suspected that the large amount of morphological and genetic variation seen between E. hansae and other species of Eumops warranted elevation of a new genus. Our analyses support the inclusion of E. hansae within Eumops. Although there was some uncertainty in the position of E. hansae because of the ND1 results, the Cytb analysis and the bFib analysis agreed that E. hansae was the oldest lineage in the genus and shared a most recent common ancestor~15.7 mya.
The incomplete separation of E. patagonicus and E. nanus into monophyletic species groups based on ND1 remains problematic. According to current species ranges, E. nanus extends from central Mexico to southern Brazil and E. patagonicus is allopatrically distributed from the eastern coast of Argentina through Paraguay and into central Bolivia (Eger 2007) . This pattern of paraphyly would be expected to exist between closely related species with overlapping distributions, which would allow for possible interspecific breeding (Nesi et al. 2011) . That is not the case with these taxa. The E. nanus that did form a monophyletic group were from Mexico, whereas the E. nanus (TK12526) that grouped with E. patagonicus was collected from Panama. Neither is close to the currently recognized distribution of E. patagonicus. However, Cytb and bFib sequence data were not available for the Panamanian specimen. At this point, we conclude that there is some previously undescribed variation within E. nanus and that the addition of other members of the E. bonariensis complex (E. delticus and E. bonariensis) from across their range will be essential in understanding the systematic relationships within this group.
Lack of parsimony-informative characters for bFib is likely the reason why many species do not form reciprocally monophyletic clades. However, the relationship of E. nanus and E. auripendulus in the nuclear gene tree conflicts with the placement of these species recovered in the mitochondrial trees. Contamination during DNA extraction, polymerase chain reaction, or sequencing is not a valid explanation because each of the samples of E. nanus and E. auripendulus was processed multiple times with the same result. This unique grouping has not been supported or proposed as a possible explanation of the relationships within Eumops in any of the morphological data that we reviewed. Eger (1977) placed E. auripendulus as more closely related to E. maurus than E. nanus in her phenogram of average taxonomic distance (E. nanus was presented as E. bonariensis in her phenogram because E. nanus was recognized as a subspecies of E. bonariensis at the time). The morphologically based cladogram also does not support the close grouping of E. auripendulus and E. nanus (Gregorin 2009 ). Curiously, there are 2 morphological characters described by Gregorin (2009) , slightly domed head and warts on upper border of ears, that are concordant with this otherwise unique recovery of E. auripendulus and E. nanus, but these characters would not be consistent with the topology of our mitochondrial trees. Even so, there is much morphological and molecular support for the close relationship of E. nanus and E. patagonicus. Increasing the number of nuclear genes will likely provide a better understanding of the evolution of the nuclear genome of Eumops species. Addition of microsatellite or amplified fragment length polymorphism data also would be useful in delineating these closely related species due to their rapid rates of evolution (McDonough et al. 2008; Larsen et al. 2010) .
The large 262-bp insert found in the bFib intron of E. hansae matched the sequence of a short interspersed element, which was originally discovered in bats of the families Vespertilionidae and Molossidae (Borodulina and Kramerov 1999) . Short interspersed element are ''jumping genes'' that belong to the class of mobile elements that can propagate in their host genomes through retrotransposition (Fantaccione et al. 2008) . A search of GenBank with this 262-bp region also returned high similarity matches of this short interspersed element in Artibeus (family Phyllostomidae); Tadarida and Otomops (family Molossidae); and Myotis, Rhogeessa, and Neoromicia (family Vespertilionidae). Further investigations into the evolutionary mechanisms underlying this short interspersed element repeat and possible implications of this insert for E. hansae are needed.
Our study is the most comprehensive molecular study of Eumops thus far and the tree based on concatenated data is the most representative species tree. The low concordance factor values from the Bayesian concordance analysis for the individuals with missing sequence data (Appendix I) are likely due to the loss of informative characters. The overall lower concordance factor support values (when compared to bootstrap and Bayesian posterior probabilities) illustrate the difference between the computational procedures used in these measures of support (Weisrock et al. 2012) . Using a Bayesian concordance analysis may better reflect the level of incongruence between the mitochondrial trees and the nuclear gene tree because the genetic histories are directly estimated from the individual gene genealogies, which are then used to estimate the proportion of the sampled genes with different histories (Baum 2007; Cranston et al. 2009 ).
Although some relationships remain unresolved within the genus and at least 3 species within Eumops were not included in this study, we were able to offer increased resolution and significant support for many of the proposed relationships, including the monophyly of the genus. We reject Gregorin's (2009) hypothesis of the relationships within Eumops and put forth a new hypothesis of these relationships. Additional taxa and additional genes, especially from the nuclear genome, will undoubtedly clarify the hypotheses of relationships within Eumops.
